We examined the impact of interviewees' language proficiencies on observers' lie detection performance. Observers (N ϭ 132) were randomly assigned to make deception judgments about interviewees (N ϭ 56) from Four proficiency groups (i.e., native, advanced, intermediate, and beginner English speakers). Discrimination between lie-and truth-tellers was poorest when observers judged beginner English speakers compared to interviewees from any other proficiency group. Observers were also less likely to exhibit a truth-bias toward nonnative than native English speakers. These results suggest that interviewing individuals in their nonnative languages can create inequalities in the justice system. Keywords: deception detection, language proficiency, cognitive load A recent census in the United States revealed that 20% of the population-60.6 million people over the age of five-spoke a language other than English at home (Ryan, 2013) . If any of these individuals come into contact with law enforcement officials, they might not have an opportunity to speak in their native languages. Instead, they might attempt to communicate in their nonnative, weaker languages. Communication difficulties between officers and interviewees can arise because of a disparity in proficiency levels (Van Compernolle, 2001 ). The effect of language proficiency on deception and its detection is unclear, however.
are particularly implicated (Adesope, Lavin, Thompson, & Ungerleider, 2010) .
These findings suggest that lie-tellers and nonnative speakers might be cognitively overloaded when subjected to additional demands. Indeed, nonnative speakers provide less detail than native speakers, especially when asked to maintain gaze-a cognitively difficult task (Chiu, Hong, & Krauss, 2001 ). Lie-tellers are similarly affected (Vrij, Mann, Leal, & Fisher, 2010) . Speaking a nonnative language while lying may, thus, doubly tax cognitive resources. Evans et al.'s (2013) work on the Psychologically Based Credibility Assessment Tool supports this hypothesis. Of the nine cognitive processing cues tested, seven differentiated between lieand truth-telling when interviewees were nonnative English speakers, compared to only three when interviewees were native English speakers. This finding suggests that nonnative speakers exhibit more overt signs of cognitive load during deception than native speakers.
Arousal and Emotion
Lying has been proposed to be accompanied by feelings of guilt, fear, and excitement (Ekman, 1989) , as well as underlying physiological arousal (see Vrij et al., 2008 for a discussion). In fact, the polygraph was developed based on the notion that lie-tellers exhibited higher skin conductance, heart rates, and breathing rates (i.e., autonomic arousal) than truth-tellers (Lykken, 1974) . Several behavioral studies have demonstrated that deception increases nervousness, vocal pitch, pupil dilation, facial unpleasantness, and negative statements-all of which are signs of emotion and/or arousal (DePaulo et al., 2003; Sporer & Schwandt, 2006 , 2007 . During deception, brain activity increases in the regions that are associated with emotional processing, as well (Abe, Suzuki, Mori, Itoh, & Fujii, 2007) .
Differences, in terms of physiological arousal and the experience of emotions, also exist between native and nonnative speakers of a particular language. Speaking in a nonnative language increases nervousness (Gregersen, 2005) , pupil dilation (Duñabeitia, & Costa, 2015; Hyönä, Tommola, & Alaja, 1995) , and neural activity in regions implicated in the regulation of emotions (Lazar et al., 2014) . However, the emotional blunting hypothesis stipulates that speaking in a less proficient language can reduce emotion and arousal (e.g., Bond & Lai, 1986; Pavlenko, 2006) . For example, nonnative speakers report feeling less arousal in response to emotional statements (Caldwell-Harris & Ayçiçeg˘i-Dinn, 2009 ). Psychotherapists have noted that patients exhibit emotional detachment when speaking in their nonnative languages (Marcos, 1976) . Although these patients could readily verbalize emotions, they rarely displayed them. Keysar, Hayakawa, and An (2012) proposed that the emotionality associated with speaking another language even impacts decision-making abilities. In a risk-taking scenario, nonnative speakers were less emotional than native speakers and were able to make decisions without bias. On the whole, the majority of research has indicated that speaking in a nonnative language reduces emotion and arousal; however, a few studies have suggested that arousal can be heightened. Both emotional blunting and second language anxiety are, therefore, likely to be responsible for the emotional involvement of nonnative speakers.
Implications for nonnative speaking deceivers are unclear because lying increases arousal and emotions, whereas nonnative language speakers tend to experience decreases in subjective feelings of emotion. In one test, no differences were found between lie-and truth-tellers who spoke in their native or nonnative languages in terms of physiological arousal (Caldwell-Harris & Ayçiçegii-Dinn, 2009 ). However, when observers used the Psychologically Based Credibility Assessment Tool, nervousness and negativity were diagnostic of deception in nonnative speakers but not in native speakers (Evans et al., 2013) .
Language Proficiency and Deception Detection
Although there has been considerable research on the effects of deception and speaking in a nonnative language, independently, only a handful of studies to date have been conducted on the impact of language proficiency on implicit deception detection. In a study by Cheng and Broadhurst (2005) , interviewees were randomly assigned to lie or tell the truth, in either their native language (i.e., Cantonese) or nonnative language (i.e., English), while providing their opinions about a moral issue. No differences were found between observers' abilities to detect nonnative and native speakers' deception.
Two additional studies yielded different findings . Both studies utilized the same video stimuli featuring interviewees who were questioned about a transgression (i.e., cheating on a test) in English-their native or nonnative language. Laypersons and police officers were better able to detect deception in native speakers than in nonnative speakers. In keeping with previous findings (Bond & DePaulo, 2006) , observers had a tendency to believe that native speakers were telling the truth. Moreover, Da found that observers were more likely to assume that nonnative speakers were telling lies; Leach and Da Silva (2013) did not find any bias toward this group. These findings suggest that observers perceived native speakers more positively than nonnative speakers.
These biases were also found in a different context: alibis (Evans & Michael, 2014) . Laypersons watched alibi statements made by interviewees who were either lying or telling the truth in English (i.e., their native or nonnative language). Observers were unable to discriminate between lie-and truth-tellers, regardless of whether they spoke in their native or nonnative languages. They were less likely to exhibit a truth-bias toward nonnative speakers, however. Thus, although nonnative speakers were not perceived negatively (i.e., there was no lie-bias), they were also not perceived as positively as native English speakers (i.e., observers did not tend to think that nonnative speakers were telling the truth).
Next, the impact of language and cultural background on observers' deception judgments was examined (Castillo, Tyson, & Mallard, 2014) . Columbian and Australian interviewees were instructed to lie or tell the truth about having committed a computer crime (i.e., reading confidential emails). Australians spoke in their native language (i.e., English), whereas Colombians spoke in their native language (i.e., Spanish) or nonnative language (i.e., English). Observers were better able to discriminate between lie-and truthtellers of varying cultural backgrounds (i.e., Colombian vs. Australian), but they were unable to discriminate between lie-and truthtellers of varying language proficiencies (i.e., those speaking in a native vs. nonnative language). Observers also exhibited a truth-bias This document is copyrighted by the American Psychological Association or one of its allied publishers.
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toward native speakers (i.e., Australian and Colombian-English) and a lie-bias toward nonnative speakers (i.e., Colombian-Spanish). Overall, interviewees' language proficiency negatively impacted observers' decision making and bias, whereas cultural background did not. Interviewees were dichotomously categorized as either native speakers or nonnative speakers in all of these studies. Evans et al. (2013) posited that deception detection effects might not be uniform across all nonnative speakers (i.e., one's level of proficiency in the nonnative language should affect deceptive abilities). In their study, interviewees were categorized as native English speakers, non-English speakers with high levels of proficiency, and nonnative English speakers with low levels of proficiency. All interviewees lied or told the truth about their alibis. Contrary to previous studies, observers were equally accurate at detecting the deception of interviewees who had high and low nonnative English proficiencies, and were significantly less accurate when they viewed native English speakers.
There are discernible similarities and differences across the abovementioned studies. Observers repeatedly believed that native speakers were telling the truth to a greater extent than nonnative speakers (Castillo et al., 2014; Evans & Michael, 2014; . In terms of accuracy, three studies (i.e., Castillo et al., 2014; Cheng & Broadhurst, 2005; Evans & Michael, 2014) failed to reveal effects of language proficiency on deception detection. Those studies in which an effect of language proficiency was found yielded contradictory results. In Da and Leach and Da Silva (2013) , observers were better able to discriminate between lie-and truth-tellers who were native than nonnative English speakers, whereas Evans et al. (2013) reported that observers were better able to detect deception in nonnative than native English speakers. Thus, despite similarities across studies in terms of bias, there appear to be mixed effects of language proficiency on accuracy; the reasons for these inconsistencies are unclear.
Sources of Variability Between Studies
These mixed findings may be due to a number of factors. First, nonnative speakers' proficiencies differed between studies. Interviewees in Da and Leach and Da Silva's (2013) studies had been assigned a "basic" level of English proficiency (i.e., 4 or less on a scale from 1 to 12) using standardized Canadian Language Benchmarks (Centre for Canadian Language Benchmarks, 2012). Although a different scale was used in Evans and Michael's (2014) study, nonnative speakers appeared to rate their English proficiencies considerably higher (i.e., 6.14 on a 10-point scale). Finally, Evans et al.'s (2013) low-and highproficiency interviewees attended university in English (i.e., both groups were highly proficient in English). Rather than previous research findings reflecting a lack of replicability, they might suggest that lie detection performance depends on whether nonnative interviewees are beginner , intermediate (Evans & Michael, 2014) , or advanced (Evans et al., 2013) English speakers.
1 Reframing previous findings, it might be easiest to detect deception in advanced nonnative speakers, followed by intermediate nonnative speakers, and finally, beginner nonnative speakers.
Second, interviewees' language use was not uniform in all studies. In the majority of studies, interviewees spoke in either their native or nonnative languages, depending on the assigned condition. Cheng and Broadhurst (2005) allowed interviewees to alternate between speaking their nonnative and native languages, however. This practice-known as code-switching (Gumperz & Hymes, 1986 )-might have reduced cognitive load (i.e., nonnative speakers could conserve cognitive resources by switching to a less demanding language). Reductions in cognitive load could account for the absence of proficiency-related differences in that study.
Third, language proficiency has been assessed using differing measures. Interviewees were categorized as native or nonnative speakers using either self-report (Castillo et al., 2014; Cheng & Broadhurst, 2005) , responses to a language history questionnaire (Evans et al., 2013; Evans & Michael, 2014) , or standardized tests . The accuracy of subjective measures of language proficiency is unknown. There may not have been effects of language proficiency in some studies-such as Cheng and Broadhurst (2005) and Castillo et al. (2014) -because nonnative and native speakers were not able to accurately self-report their own proficiencies. In turn, there might have been few objective differences between these groups at the outset.
Finally, the type of paradigm that was used to elicit deceptive behavior differed between studies. That is, interviewees discussed alibis (Evans et al., 2013; Evans & Michael, 2014) , cheating , a computer crime (Castillo et al., 2014) , or opinions (Cheng & Broadhurst, 2005) . Each of the paradigms placed a different combination of demands on emotion and cognitive resources. For example, interviewees who lied about cheating might have felt intense guilt about having committed a transgression and fear of being caught or punished (high emotion, low cognitive load), whereas interviewees who fabricated alibis were required to invent and remember plausible events (low emotion, high cognitive load). The different pattern of results across studies might have been due to the underlying demands of the deception paradigms. Nonnative speakers' deception might have been more difficult to detect than that of native speakers only in those paradigms that imposed emotion (e.g., .
The Present Research
We addressed the methodological variations in previous research. In this study, the experimenter only spoke English and interviewees were not permitted to code-switch. A single paradigm was used to ensure that the same cognitive and emotional demands were placed on all interviewees. In addition, interviewees' language proficiencies were determined using standardized tests to ensure objectivity, to generate more precise measurements of effects at each level of language proficiency, and to allow for direct comparisons between levels of proficiency. We also examined how accuracy and bias varied across a full range of proficiencies (i.e., beginner, intermediate, advanced, and native English speakers). Finally, we tested how proficiency affected subjective and objective cues to deception-an issue that has received little attention to date.
Hypotheses
Discrimination. Based on previous studies (e.g., , we hypothesized that discrimination between lieand truth-tellers would be poorer when interviewees were beginner English speakers than native speakers. We expected observers to be equally able to detect deception in intermediate and native English speakers, as in Evans and Michael's (2014) study. Finally, based on Evans et al.'s (2013) findings, we posited that observers would be more accurate when detecting the deception of advanced speakers than native English speakers.
Bias. We hypothesized that interviewees with native English proficiency would be more likely to be judged as truth-tellers than interviewees in lower proficiency groups (i.e., beginner, intermediate, and advanced English speakers). This hypothesis was consistent with previous findings (e.g., Bond & DePaulo, 2008; Evans & Michael, 2014) .
Cues to deception. We predicted that beginner English speakers would self-report and exhibit more cues associated with cognitive load than native speakers, particularly when they lied. Given previous mixed effects of proficiency on emotion (e.g., CaldwellHarris & Ayçiçeg˘i-Dinn, 2009; Evans et al., 2013) , analyses related to that factor were exploratory in nature.
Method
We analyzed the impact of language proficiency on deception detection. Native and nonnative English-speaking community members and undergraduate students were randomly assigned to lie or tell the truth about an event. Later, observers watched the recorded interviews and attempted to differentiate between the lieand truth-tellers. The interviews were also analyzed by coders for the presence of deception cues.
Phase 1
Research design. A 2 (Veracity: lie vs. truth) ϫ 4 (Proficiency: beginner English vs. intermediate English vs. advanced English vs. native English) between-subjects design was used in this study. That is, interviewees from four language proficiency groups were randomly assigned to either lie or tell the truth.
Participants. Prior to data collection, we decided to collect data from as many interviewees as necessary to create a heterogeneous sample of 14 interviewees from each proficiency group, matching for age, gender, and race. Interviewees were recruited from two established centers that provided language training services to prospective university students and new immigrants. The centers used standardized English tests (i.e., Canadian Language Benchmarks) to assign students to language proficiency groups; we recruited interviewees from within the beginner, intermediate, and advanced English groups. Native English speakers were recruited from undergraduate psychology courses at a midsized Canadian university. Participants who were recruited from language centers were paid $10 CAD, whereas university students were compensated with course credit.
Of the large sample of participants collected (N ϭ 110), we were able to match 56 interviewees (females ϭ 37, males ϭ 19, M age ϭ 27.51, SD age ϭ 9.18) across proficiencies according to veracity, age, race, and gender (e.g., there was a 19-year-old lie-telling male who self-identified as Latin American in each of the native, advanced, intermediate, and beginner English groups). They selfidentified as Arab/West Asian (10.9%), Black (25.5%), Chinese (9.1%), Filipino (5.5%), Hispanic (7.3%), Japanese (3.6%), Latin American (23.6%), South Asian (3.6%), South East Asian (7.3%), White (1.8%), or other (1.8%). Interviewees who confessed (i.e., revealed that they were instructed to lie) during the interview were excluded from the study (n ϭ 15).
Materials.
Videos. Interviewees watched one of two videos: the Innocuous video or the Suspicious video. The focal point of both videos was a computer desk that was covered with office supplies and personal belongings. During each video, the camera zoomed into the background of the scene and revealed a wall decorated with pictures, a map, and newspaper clippings. The items in the Innocuous video were meant to replicate a typical office setting, whereas the items in the Suspicious video were intended to suggest that a terrorist act was being planned. There were an equal number of items in both videos. Each critical Suspicious item was replaced with an equivalent item in Innocuous video (e.g., a bomb-making manual vs. an exhaust vent manual).
Demographics questionnaire. Interviewees were asked to provide information related to age, gender, and race. They were asked to rate their English proficiencies on a 5-point Likert scale from 1 (poor) to 5 (excellent) and nine other questions pertaining to their language proficiencies (e.g., "What language Experimental questionnaire. We used a manipulation check to confirm that interviewees watched the video, understood its contents, and were aware of the instructions throughout the experiment. Interviewees were required to indicate the items that were present in the video using a checklist. This checklist included 11 items that were not present in the video (e.g., a plant) and nine items that were featured in the video (e.g., a calendar).
The questionnaire also included 19 questions related to cognitive load (e.g., "How hard did you have to think about your answers?") and emotion (e.g., "How nervous were you when answering the interviewer's questions?") which were rated on a 10-point Likert scale (1 ϭ not at all, 10 ϭ extremely). These questions were created to assess the cognitive state of the interviewee during the interview and were based on the existing literature pertaining to cognitive load (Vrij et al., 2008) and emotion (Caldwell-Harris & Ayçiçeg˘i-Dinn, 2009 ).
Interview questions. Interviewees were asked closed and open-ended questions regarding the video that they had watched. The questions were increasingly more specific as the interview progressed (e.g., "What did you see on the wall?" vs. "What was marked on the calendar?"). These questions were asked in English and code-switching was not permitted.
Procedure. The experiment was conducted in a small room in the university or language center. A female experimenter greeted the interviewee and explained that he or she must watch a short video clip on a laptop and follow the instructions that were provided on the screen. The experimenter began the MediaLab program (Jarvis, 2014) , entered a randomly assigned participant number, and exited the room. The preprogrammed MediaLab file randomly assigned the interviewee to view either the Innocuous or Suspicious video. The video was delayed for 1 min to ensure that This document is copyrighted by the American Psychological Association or one of its allied publishers.
the experimenter had left the room before it begun to play and that she would remain blind to condition. During the delay, text on the computer screen prompted interviewees to remember details from the video because the remainder of the experiment would involve a memory task. At the end of the video, interviewees read onscreen instructions regarding the upcoming interview with the experimenter. The instructions varied based on condition: interviewees who viewed the Innocuous video were told to answer all of the experimenter's questions honestly and accurately (i.e., tell the truth), whereas the interviewees who viewed the Suspicious video were instructed to lie to the experimenter about the items in the video. Interviewees were given two minutes to prepare for the interview. To motivate the interviewees in both conditions, the instructions stated that a $50 CAD reward would be offered to an interviewee if the experimenter was convinced that he or she was telling the truth. In fact, all interviewees were entered into a draw for the money. The experimenter reentered the room after seven minutes, turned on the video camera, and asked the interview questions. Finally, the experimenter provided the interviewee with the demographics questionnaire and the experimental questionnaire. Once the questionnaires were completed, the interviewee was debriefed and entered into a draw to win the reward. The experimenter also obtained consent from the interviewee to utilize video footage of the interview in the next phase of the study. Each session lasted approximately 30 minutes.
Cue analysis. Two independent raters methodically assessed each interview. Half of the interviews (n ϭ 28) were transcribed by each rater. Both raters coded all of the footage and corresponding transcripts (Cohen's ϭ .67). They were instructed to record the duration and number of times that each of the following verbal and nonverbal cues were observed: smiling, covering mouth, covering eyes, gaze aversion, facial fidgeting (e.g., touching face), illustrators (i.e., hand movements used for description), ah speech (e.g., "umm," "uhh," "mmm," "hmm," "mhmm"), lack of memory, negative statements and complains, repetition (i.e., repeating a word or phrase without pause), non-'uhh' speech hesitation (e.g., "like," "so," "you know"), admitted uncertainty (e.g., "I'm not sure"), and spontaneous corrections. Using a Likert scale (1 ϭ not at all, 5 ϭ extremely), coders recorded the extent to which a target appeared to exhibit the following behaviors: nervousness, vocal tension, emotionality, surprise, cooperativeness, plausibility, thinking hard, difficulty answering the experimenter, difficulty understanding the experimenter, and amount of detail provided. The list of verbal and nonverbal cues coded was based on previous research into deception cues (DePaulo et al., 2003) and cognitive load (e.g., Mann, Vrij, & Bull, 2002) .
Phase 2
Research design. We used a Veracity ϫ Proficiency mixedfactors design, with veracity as the repeated measure. That is, observers were randomly assigned to view a compilation of videos of interviewees who were lying and telling the truth, and were speaking English either at a beginner, intermediate, advanced, or native level of proficiency.
Participants. An a priori power analysis using G ‫ء‬ Power (Faul, Erdfelder, Lang, & Buchner, 2007) and effect sizes from Leach and Da Silva's (2013) study revealed that 132 participants were required to achieve sufficient power (i.e., 0.95). Thus, we recruited 132 undergraduates (females ϭ 80, males ϭ 52, M age ϭ 19.21 years, SD age ϭ 1.85) to participate in the study in exchange for course credit. These observers self-identified as Arab/West Asian (6.8%), Black (9.1%), Chinese (6.1%), Latin American (0.8%), South Asian (32.6%), South East Asian (6.1%), White (34.1%), or other (4.5%).
Materials. Video footage. We compiled 14 videos-seven truth-tellers and seven lie-tellers-from Phase 1 for each level of English proficiency (i.e., beginner, intermediate, advanced, and native English speakers). The interviewees' facial features and upper bodies were visible throughout the videos. The average length of each video was 187.50 seconds (SD ϭ 83.10). We randomized the order in which the videos were shown.
Demographics questionnaire. Observers were asked to provide information related to their ages, genders, and races.
Judgment questionnaire. Using this questionnaire, observers indicated whether each interviewee was lying or telling the truth. Additionally, observers were asked to indicate, on a scale from 0% (not at all confident) to 100% (extremely confident), the degree to which they were confident in each of their decisions. Procedure. The observers were tested individually in a quiet room. Upon arrival to the experimental session, an experimenter asked observers to sign a consent form. Each observer was instructed to sit at a computer and watch the randomly assigned video footage of interviewees from one of the four language proficiency conditions. Following each video, observers were prompted to complete the corresponding item on the judgment questionnaire. Once all of the videos were viewed, observers were instructed to complete the demographics questionnaire and then they were debriefed. Each session lasted approximately one hour.
Results

Phase 1: Interviewees
Preliminary analyses on gender and race were conducted to eliminate potential covariates. The following analyses were collapsed across these variables because effects were nonsignificant.
Self-reported proficiency. We conducted a one-way analysis of variance (ANOVA) on interviewees' ratings in response to the question, "What is your English proficiency?" There was a significant main effect of proficiency, F(3, 53) ϭ 34.39, p Ͻ .001, p 2 ϭ .66, 95% confidence interval (CI) [.48, .74] . Post hoc Tukey's tests revealed that native English speakers (M ϭ 4.93, SD ϭ 0.27) self-reported that they were more proficient than advanced (M ϭ 3.57, SD ϭ 0.51), intermediate (M ϭ 3.21, SD ϭ 0.58), and beginner English speakers (M ϭ 3.29, SD ϭ 0.61), ps Ͻ .001. The nonnative English proficiencies did not significantly differ from one another (all ps Ͼ .05).
We also conducted a one-way ANOVA on interviewees' responses to the question, "How many years have you been speaking English?" Again, there was a significant main effect of profi- ciency, F(3, 53) Emotion. We conducted a Proficiency ϫ Veracity multivariate analysis of variance (MANOVA) on interviewees' responses to the nine emotion items on the experimental questionnaire. There was no statistically significant effect of proficiency (see Table 1 Cognitive load. We conducted a Proficiency ϫ Veracity MANOVA on interviewees' responses to six items on the experimental questionnaire pertaining to cognitive load. There was a significant effect of proficiency (see Table 1 
Phase 2: Observers
To eliminate covariates, preliminary analyses included observer gender and race. Effects were nonsignificant; therefore, the following analyses collapsed across those variables.
Accuracy. Accuracy was calculated by assigning a "0" to each inaccurate decision and a "1" to each accurate decision, and then averaging each observer's scores. Overall accuracy (M ϭ .57, SD ϭ .14) ranged from a minimum of .21 to a maximum of .93 (see Table 3 ). Observers' accuracy differed across language proficiency groups. They performed significantly better than chance (i.e., .50) when they viewed native (M ϭ .60, SD ϭ .14), t (32) Signal detection theory. Signal detection theory (Green & Swets, 1966 ) was used to analyze observers' response biases (i.e., ␤) and their abilities to discriminate between lie-and truth-tellers (i.e., d=). In signal detection theory, discrimination is described as an individual's ability to correctly detect the presence of a signal (e.g., a lie) and make a correct rejection in the absence of a signal (e.g., the truth). Bias refers to the tendency of an individual to choose one response over another (e.g., tending to indicate that the truth was told).
An a priori decision was made to use Wixted and Lee's (n.d.) formulas to calculate discrimination (i.e., d= ϭ Z FA -Z Hit ) and bias (i.e., c ϭ Ϫ Z FA ϩZ Hit 2 ). A decision was classified as a hit if the observer rendered a "lie" judgment in response to a lie-teller, whereas a false alarm was registered when the observer indicated that the interviewee was telling a lie but, in fact, the truth was told. A standard correction was performed on all hit rates of "1" or false alarms of "0." That is, false alarms of "0" were changed to the equivalent of one divided by two times the maximum number of false alarms (i.e., 7). Hits were changed to the equivalent of one subtracted by the product of one divided by two times the maximum number of false alarms (i.e., 7). Therefore, false alarms were changed from "0" to ".07" and hits were changed from "1" to ".93," as per Wixted and Lee's (n.d.) suggestion.
Discrimination. We conducted a one-way ANOVA on observers' abilities to discriminate between lie-and truth-tellers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
There was a significant main effect of proficiency, F(3, 129) ϭ 5.50, p ϭ .001, p 2 ϭ .11, 95% CI [.02, .21]. Post hoc Tukey's tests revealed that observers were less able to discriminate between lieand truth-tellers who were beginner English speakers than those who were native English speakers, p ϭ .009, or intermediate English speakers, p ϭ .001 (see Table 3 ). There were no significant differences between any of the other proficiency groups (i.e., ps Ͼ .05).
One-sample t-tests were used to compare observers' discrimination scores to "0" (i.e., no sensitivity). Observers were able to discriminate between truth-and lie-tellers who were native, t (31) Bias. We also conducted a one-way ANOVA on observers' biases. The results revealed that there was no significant difference between proficiency groups (see Table 3 ), F(3, 129) ϭ 1.24, p ϭ .298, p 2 ϭ .03, 95% CI [.00, .08]. One-sample t-tests were used to compare observers' response bias to "1" (i.e., no bias). There was a significant truth-bias when observers judged native English speakers, t (31) 
Discussion
In this study, we analyzed the impact of interviewees' language proficiencies on lie detection. Overall, observers' accuracy was slightly higher than chance (i.e., 50%); in addition, they were more accurate when they judged truth-tellers than lie-tellers. These results were consistent with the previous literature (e.g., Bond & DePaulo, 2006) .
Deception Detection
We hypothesized that observers' discrimination between lieand truth-tellers would be poorer when interviewees were beginner speakers than native English speakers, similar when they were intermediate English speakers or native speakers, and better when they were advanced English speakers than native speakers. These hypotheses were partially supported. Observers were worse at making decisions regarding beginner English speakers than interviewees with any other level of language proficiency (i.e., native, advanced, and intermediate English speakers). As predicted, they were also equally able to detect deception in intermediate and native English speakers. Contrary to our hypotheses, however, we found that discrimination was also similar when detecting advanced English speakers' deception. On the whole, we replicated previous findings (i.e., Evans & Michael, 2014; . We consider several explanations for this pattern of results.
According to theories of cognitive load, telling a lie and engaging in a cognitively challenging task should render deception easier to detect (e.g., Vrij et al., 2008) . Because speaking in a nonnative language depletes cognitive resources (Abutalebi & Green, 2007; Volk et al., 2014 ) those interviewees' deception should be more detectable than that of native English speakers.
That was not what we found, however. Observers were less able to detect interviewees' deception in the lowest proficiency group (i.e., highest cognitive load) than advanced, intermediate, and native English speakers. Our cue analysis, just like DePaulo et al. 's (2003) , revealed only a few cues to deception. DePaulo et al. (2003) posited that lying may not be as cognitively demanding as originally hypothesized given that lies are commonplace in daily This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
interactions. Depending on the context, it may be easier to make up lies than to remember the truth (Fenn, McGuire, Langben, & Blandón-Gitlin, 2015; Walczyk et al., 2005) . In our study, lietellers reported more difficulty in answering the experimenter's questions than truth-tellers, whereas beginner and intermediate English speakers had more difficulty understanding the experimenter than native English speakers. Although it was originally anticipated that lying and speaking a nonnative language would be doubly taxing on cognitive resources, this does not appear to be true. There were, in fact, few differences in objective and subjective analyses of cognitive load between native and nonnative English speakers. Therefore, cognitive load might be more complex than originally thought. Two factors may be responsible for nonnative English speakers' emotional involvement: second language anxiety and emotional blunting. Evidence for the Emotional Blunting Hypothesis suggests that speaking in a nonnative language results in lower emotionality and arousal compared to speaking a native language (Anooshian & Hertel, 1994; Ayçiçeg˘i-Dinn & Harris, 2004) . If beginner English speakers were more emotionally distant than members of other groups, then that could account for their deception being more difficult to detect in our study and previous research (e.g., . Our interviewees' selfreports and our exploratory cue analyses did not appear to support that explanation, however. Researchers have found that nonnative speakers report feeling emotions associated with embarrassment (e.g., anxiety, shame; Dewaele, 2007; Woodrow, 2006) . Perhaps, the heightened anxiety associated with speaking in a nonnative language might have offset the decrease in emotions typically associated with deception. Indeed, other researchers have failed to find expected differences between nonnative and native speakers during deception using physiological indices of emotion (Caldwell-Harris & Ayçiçeg˘i-Dinn, 2009 ).
Although we did not examine the cues that observers used to make their decisions, it is plausible that they were relying on misleading information when viewing beginner English speakers. Observers are known to expect lie-tellers to avoid eye contact and self-manipulate (The Global Deception Research Team, 2006) . These behaviors have been reported to be more common with nonnative speakers than native speakers (Gregersen, 2005 ), but we did not find that effect in our study. Perhaps observers' accuracy was impacted by the contrast between their expectations (e.g., gaze-aversion and self-manipulation) and interviewees' manifest behavior (no cue differences between language groups). Also, as in a previous study (Lev-Ari & Keysar, 2012) , observers might have expected nonnative speakers to communicate poorly and paid less attention to the details provided. Detail is an important factor in successful lie detection decisions (Vrij, Evans, Akehurst, & Mann, 2004) . If observers disregarded beginner English speakers' message content (e.g., details) due to their heavy accents, then their accuracies would suffer; in fact, that is what we found. Intermediate and advanced speakers were less likely to have strong accents and might have been attended to similarly to native English speakers, accounting for the lack of differences in deception detection performance between those groups.
As speakers' accents increase, their intelligibility also decreases (Wasserman, 2008) . Bent and Bradlow (2003) revealed that native English listeners perceived native English speakers to be more intelligible than nonnative English speakers. Lev-Ari and Keysar (2010) found that statements made with an accent were perceived as deceptive compared to statements made without an accent because they were more difficult to understand. Although intelligibility was not examined in our study, all of the coders reported having difficulty understanding the beginner English speakers. Observers might have performed poorly when they judged beginner nonnative English speakers, but not others, because they were unable to understand what was being said and resorted to guessing.
Bias
We hypothesized that observers would be more likely to judge native English speakers as truth-tellers than speakers with any nonnative English proficiencies. This hypothesis was supported, replicating Evans and Michael's (2014) ; Da , and Leach and Da Silva's (2013) results. The source of this effect remains unclear. People with accents have been found to be less credible than those without an accent (Brennan & Brennan, 1981) and accents are related to prejudice (Dixon, Mahoney, & Cocks, 2002) . Stimuli that are easier to process, such as native speech, are also perceived as more truthful (Lev-Ari & Keysar, 2010; Reber & Schwarz, 1999) . As discussed above, additional work is needed to determine whether it is the mere presence of an accent or the associated unintelligibility that eliminates observers' natural truth-bias.
Deception judgments are no different than other types of interactions in which cultural norms and expectations may give rise to biases. In a study examining the impact of culture on deception detection, Vrij and Winkel (1991) found that individuals of diverse cultural backgrounds presented differing cues (i.e., changes in voice and movement). Observers also noted these differences: they were more suspicious of individuals from a culture that was not their own (Vrij & Winkel, 1994) . In our study, we controlled for speakers' cultural backgrounds by matching across conditions. Our analysis also revealed that the cultural background of interviewees did not affect observers' responses. However, the interaction between culture and language, and its effects on deception detection, would be an interesting avenue for future research.
Limitations and Future Research
It is important to examine why observers continuously underperform when judging beginner English speakers. We utilized self-report to obtain data about interviewees' emotions and cognitive load. It is possible that the lack of significant findingsparticularly in terms of emotion-was due to limitations associated with this methodology (Nisbett & Wilson, 1977) . Using more precise tools (e.g., neuroimaging, the polygraph) might have revealed underlying differences between the language proficiency conditions and explained deception detection effects. Future research should, thus, employ more objective assessments of emotion and cognitive load.
Language proficiency is difficult to measure and analyze. Assessment methods differ across studies: self-report (e.g., Castillo et al., 2014) , language history questionnaire (e.g., Evans et al., 2013) , and standardized tests (e.g., have all been employed in previous work. In our study, nonnative speakers' self-reported language proficiencies did not significantly differ This document is copyrighted by the American Psychological Association or one of its allied publishers.
between groups. It is, unlikely, however, that this could account for our nonlinear pattern of results. Self-report measurements are known to be unreliable (Nisbett & Wilson, 1977) and we found that they failed to correspond with government approved objective assessments. For this reason, we ultimately decided to categorize nonnative English speakers' proficiency groups based solely on their placement in groups following standardized testing of their language proficiency. Instead of using self-report measures of language proficiency, our findings suggest that future researchers should continue to recruit participants whose language proficiency was assessed using standardized measures. Subsequent studies should also inquire into observers' processes by examining the cues that they used to make their decisions (i.e., auditory vs. visual stimuli). For example, using a Lens Model (Hartwig & Bond, 2011) , researchers may examine whether it is that observers are relying upon incorrect cues to beginner nonnative speakers' deceit (e.g., they are misled by naturalistic behavior associated with speaking in a weak nonnative language) or that there are few behavioral differences exhibited between lie-and truth-tellers.
Our cue analysis did not yield many significant effects. The nonsignificant findings could be due to the small sample size and a lack of power. Indeed, when we calculated post hoc power using our effect sizes, we found that it was extremely low (i.e., 15%). Yet, proficiency effects have been found with relatively few targets in other studies (e.g., Evans et al., 2013) . In those studies, researchers employed subjective measures: minimally trained observers identified behaviors as they rendered lie detection decisions. The mere act of judging interviewees as lie-or truth-tellers might have altered the cues that individuals thought that they had observed. Perhaps behavioral differences between lie-and truthtellers are minute, accounting for an absence of effects when objective measures were employed in our study (see Hartwig & Bond, 2011 for a full discussion). Cue analysis was not the primary goal of this study, however. Further research is, therefore, needed to determine why proficiency effects on cues to deception are uneven.
In addition, researchers could examine observers' expectations and comprehension of nonnative speakers. Specifically, they could probe for the presence of a stereotype that nonnative speakers communicate poorly (e.g., Lev-Ari & Keysar, 2012) . Observers should be questioned about their previous experiences interacting with nonnative speakers and their related expectations. Tsurutani and Selvanathan (2013) found that nonnative speakers' accents made a negative impact on observers' perceptions but that this effect was mitigated by observers' previous contact (i.e., experience) with nonnative speakers. Thus, the impact of observers' preconceived notions and experiences prior to the study may serve to explain their deception judgments.
Observers could also be asked about speakers' intelligibility. That is, researchers could assess the ease with which observers were able to comprehend the interviewees. Presumably, if observers were unable to understand nonnative speakers, then their decision-making processes would be negatively impacted. The relative contributions of intelligibility and accent on lie detection decisions may also be analyzed using alternate modalities (e.g., having observers read transcripts vs. listen to audio).
Implications
Our results revealed that observers were unable to discern between the lies and truths of beginner English speakers. Given that the sample of interviewees was recruited from immigrant centers for adults and students, they all entered the country through a border and would have encountered a border services officer. Our results suggest that these interactions may have been difficult for the officers-unless interpreters were used or the agents spoke the interviewees' native languages-because of the demonstrated difficulties discerning truthfulness. Following debriefing, many beginner English speakers (and other nonnative speakers) spoke about their experiences at airports. Interviewees reported being apprehensive about their arrivals to a new country, which was only made worse when they were met with suspicion and thoroughly questioned regarding their intentions. They recalled repeating their rehearsed itineraries and not being able to understand the officers' questions. Thus, these findings have real implications for borders around the world, as well as other law enforcement contexts in which officers communicate with nonnative speakers.
There is an urgent need to conduct further research to be able to advise law enforcement agencies of best practices with regards to interviewing nonnative speakers. Although the use of an interpreter was once advisable, emerging research suggests that it might hamper deception detection: nonnative English speakers provide less details and show fewer cues to deception when interpreters are used (Ewens et al., 2016) . Thus, officers should make every attempt to communicate in the interviewee's native language so that neither the interviewee nor the investigation are placed at risk.
Conclusions
We examined the impact of varying language proficiencies on deception detection accuracy, bias, discrimination, and cues to deception. Overall, observers' accuracy was poorest when judging beginner English speakers. Moreover, nonnative speakers were perceived more negatively than native English speakers. The results of this study have implications for the safety and security of borders and individuals and, thus, more research is needed to establish best practices when interviewing nonnative speakers.
